Introduction
The Atlantic walrus Odobenus rosmarus rosmarus occurred abundantly in Svalbard when the English whalers took the first catch at B j~r n~y a (Bear Island or Cherrie Island) in 1604 (Len0 1970 . However, reckless hunting, first by English, Dutch and Danish whalers and later by Soviet and Norwegian sealers, depleted the walrus in the Svalbard area to the verge of extinction (L0n0 1970) . The walrus in Svalbard was given complete protection in 1952 (Anonymous 1966) .
L~n 0 (1970) has summarized the historical walrus catch in the Svalbard area, and recent trends in the development of the population have been described by others (Norderhaug 1967; @itsland 1973; Larsen & Norderhaug 1974) . In this study I review the observations of walrus since 1954 and estimate its present status in Svalbard.
Materials and methods
Observations of walrus presented in this review were obtained from field parties working in Svalbard in the period 1954 to 1982 and from surveys of marine mammals conducted in 1980,1981, and 1982 .
Wildlife-observation recording forms. -Observations of walrus in the Svalbard area have been reported by various field parties and by weather station personnel. Since 1963, the Norwegian Polar Research Institute has supplied expeditions working in Svalbard with wildlife-observation recording forms. The data presented in this paper are derived from the completed forms which are kept at the Institute. Reference is made to previous papers based on the same source. Additional walrus observations published in other sources have been included. Surveys, 1980. -During the cruise of the Swedish ice-breaker 'Ymer' in the Svalbard area in July-September 1980 (Fig. l) , continuous observations of marine mammals were made from the top-deck, 24m above sea level. In this study, which was designed as a line-transect survey, 95% of all marine mammals observed were detected within a distance of 3000m to each side of the ship's course (T. Larsen, pers. comm.) .
A walrus survey was conducted from 'Ymer' September 1982, 'Lance' made another line-transect study in the Svalbard area (Fig. 1) . Survey efforts were concentrated on areas known to be walrus habitats, so that these areas were surveyed specifically, either from boat or helicopter (Bell 206 Jet Ranger. Altitude: 100-150 m. Air-speed: about 150 km/h).
On 8 August the coastal areas from Langgrunnodden south to Sparreneset, including Murchisonfjorden, were surveyed by two boat teams (Survey No. 1, Fig. 1 ). Tusenoyane were surveyed by helicopter on 18 August (Survey No. 2, Fig.  1 ). On 28 August a helicopter survey was conducted along the coast from Brageneset north to Svartneset, including the coast of LBgoya (Survey No. 3, Fig. 1 ). Three aerial surveys were conducted along the northern coasts of Nordaustlandet. On 29 August the coastal areas of Nordenskioldbukta, including Sabineoya and Scoresbyoya, were surveyed from the northern point of Laponiahalvoya eastwards to Kapp Platen (Survey No. 4, Fig. 1 ). On the same date, Duvefjorden and the coastal areas east of Albertinibukta were surveyed (Survey No. 5 , Fig. 1 ).
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On a subsequent flight on 29 August the coast from Bergstramodden east to Behounekodden was surveyed (Survey No. 6, Fig. 1 ). On 30 August, observations were made from a helicopter along the eastern coast of Nordaustlandet (Survey No. 7, Fig. 1 ). Two boats surveyed the southern and eastern coasts of Moffen Island on 1 September. Strong winds prevented the circumnavigation of the island, but the western coastal areas were studied with binoculars from land.
The author participated in all surveys except No. 7, and attempted to determine the tusk length and sex of each animal encountered. Ages were estimated from comparison of observed tusk length with tusk lengtwage data for walrus in the eastern Canadian Arctic (Mansfield 1958 ) and northern Greenland (Born, unpubl. data) .
Because some of the observations of walrus recorded in one year may have represented multiple sightings of the same animals, I have tried to extract from the data the minimum number of individuals observed annually. This was done by comparing information on the date of observation, observations of herds versus single animals, data on sex, body size, and tusk length.
Results

Seasonal and regional distribution
In the period 1954 to 1982, twelve observations of walrus from late winter (February-May) were recorded in the Svalbard area (Fig. 2) . These observations, representing 18 animals, were all made along the southern, western and northwestern parts of the archipelago, where ice conditions are usually light during winter (Vinje 1975 (Vinje , 1980 . observations of walrus were recorded in June and 29 in July (Fig. 3 ). All observations made in June were from the western part of Spitsbergen, while the majority of the July observations were made in southeastern and northeastern parts of the Svalbard archipelago.
The earliest observation of walrus at Moffen Island is 11 July (Appendix, obs. No. 107) . Observations indicate that they arrive at Moffen during the second half of July (Appendix, obs. Nos. 47, 65, 66, 71, 84, 97) .
Noteworthy is the observation of an adult walrus on 20 July 1979 on Bjdrndya (Appendix, obs. No. 83) . This is the first recorded observation of walrus at this island since 16 February 1866 (Land 1970 .
In the open-water summer period (AugustSeptember), there is virtually no ice in the western parts of Svalbard, and in the northeastern parts the ice conditions are usually light (Vinje 1975 (Vinje , 1980 . The majority of walrus observations were made in August (n:68), while only two observations from September were recorded. This difference between August and September in the number of observations may well reflect the fact that in August research activity is usually at a maximum in Svalbard. The spatial distribution of observations in this period (Fig. 4) is similar to that observed in July (Fig. 3 ). Most observations were made at Moffen, in Murchisonfjorden and along adjacent coasts, at Tusendyane, and at Kvitdya.
Only five observations of walrus were recorded from the time of freeze-up in the autumn (October-November). Two were made in October and three in November. With the exception of one observation in Ny-hesund on the west coast of Spitsbergen, the other four were made at Tusendyane in south Svalbard. The observations represent 15 individuals (Fig. 5) . 
Numbers observed
The total number of walrus observed per year is given in Table 1 . There has been a slow increase in the total number of walrus observed in Svalbard from 1954 until 1969 (Table 1) 
1973).
The increase in number of walrus throughout the 1970s is due mainly to an increase in numbers observed at a few localities (Kvitcbya, Tusencbyane, Murchisonfjorden, and Moffen). This development is particularly pronounced at Moffen ( Table 1) .
The most consistent data on the total number of walrus in the Svalbard area were obtained in 1982 when known walrus habitats were systematically surveyed. During the cruise of 'Lance', a total of 57 walrus were observed, representing a minimum of 44 animals. Observations of walrus were made by other field-parties in July-August (Appendix). On 11 August, 5 0 4 0 walrus were observed at Moffen. Because of the variation of the dates of observation, however, multiple sightings of certain individuals cannot be ruled out. The 1982 observations indicate that a minimum of 82-85 walrus summered in Svalbard (Table 1) . This, however, may be an underestimate since the Kvit~ya and Stor0ya areas were not surveyed entirely.
Age and sex composition of the observations
In the period 1954 to 1982 observations of a total number of 1155-1234 walrus were reported in Svalbard. The number varies because some observations of herds were given in approximate numbers. In about 64% of the observations, neither sex nor age class were reported. About 32-36% of the animals were classified as adults; of these, 4 . 2 4 5 % were further identified as adult males and 2.7-2.9% as adult females. Subadults or young were reported in 1.6-1.7% of all observations and in 6.8% of the cases where the ageclass was given specifically. Only four of these young animals were classified as young of the year based on the lack of externally visible tusks. An exception to this underrepresentation of young is the observation on 10 August 1973 when relatively many young were observed among at least 300 walrus near Kvit~ya (Benjaminsen et al. Of 50 walrus observed during the cruise of 'Lance' in 1982 (Table 2) , 82% (41 animals) were adults, estimated from tusk length to be more than eight years old. Nine animals (18%) were subadults (seven years or less); one of these was a calf about two years old in a herd of adult females. Of 31 animals where I was able to determine the sex, 27 were identified as males (87%) and four as females (13%). In seven animals I was unable to determine either sex or age. 1954 1957158 1960 1963 1964 1965 1966 1967 1968 1969 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 1982 -- 
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Discussion
The number of walrus in the Svalbard area before they were protected by law in 1952 is unknown and the possibility that there was a small wintering or sedentary stock cannot be ruled out. However, the few observations up to the summer of 1970 indicate that only stragglers frequented the archipelago in the period 1954 . For example, Tolldn (1960 observed only four walrus in the period August 1957-July 1958 in the Murchisonfjorden area, in spite of the fact that this is a suitable walrus feeding area and haul-out site and that the area had open water in the winter Historically the walrus has wintered at of 1957-58.
Bjerneya and in the southern and western parts of Svalbard (Len@ 1970). The few recent observations of wintering walrus are also from these areas, where ice conditions are often light at this time. Taking into account that the ice conditions are often favourable and that these areas are walrus feeding grounds, the dearth of recent observations indicates that the southern and western parts of Svalbard are no longer important wintering grounds.
According to Len@ (1970) there was a sedentary walrus stock at Bj@rn@ya and along the southwestern part of Spitsbergen during the first centuries of whaling. Following the extermination of the stock in these areas the walrus hunt was Vinje (pers. comm.) . However, in winters when these polynyas freeze up, the walrus are forced to winter elsewhere as for example in the southern and western parts of Svalbard. As far as I know, such a shift in occurrence of walrus has never been reported in Svalbard. Lamont (1876 fide Allen 1880) was of the opinion that the walrusin Svalbardreacted to the hunt by retreating into more remote and inaccessible areas. It is thus more likely that the walrus stopped frequenting the southern and western parts of Svalbard as a consequence of the hunt, while they may still have summered in the northeastern parts where they were not observed until 1863.
In recent years walrus have not been observed at Moffen before about the middle of July. This relatively late appearance seems inconsistent with the theory that walrus winter on the nearby northern coasts of Nordaustlandet. Rather, it indicates that they migrate from wintering grounds farther away, for example Frans Josef Land.
Historically, Moffen has been an important haul-out site for walrus (e.g. Zorgdrager 1723). They occurred there in great numbers. For example in 1767 Dutch whalers killed about 2200 animals on the beaches of Moffen (Lindeman 1869). This island was apparently 'rediscovered' or 'recolonized' by walrus as a summer feedingarea and haul-out site about 1973. To enhance this development and reduce disturbance, Moffen was given status as a sanctuary on 3 June 1983 (T. Larsen pers. comm.). Hence, it is likely that walrus occurring in Svalbard are part of a population also occurring at Frans Josef Land, as also suggested by Norderhaug (1969) .
Recent observations of walrus in Svalbard show an underrepresentation of females accompanied by newborn and one-year-old calves. Classification into the categories adult/subadult or male/ female may be difficult. However, the recognition of newborn or dependent calves is likely to be relatively easy. Therefore, the underrepresentalikely to reflect the lack of this age-class in Svalbard.
Apparently, females with calves occurred more commonly in Svalbard. For example, Malmgren (1864) reported that his catch of walrus in Hinlopenstretet was composed exclusively of females with two-or three-year-old calves, although he also commented on the general absence of females with newborn calves in the Svalbard area. It is likely that females with newborn calves summer either at Frans Josef Land or further to the east. Bruce & Clarke (1899) stated that very few bulls were found among the walrus during the summer near Cape Flora (Frans Josef Land); nearly all were females and most of them in July and August were attended by young. On the other hand, Tsalkin (1937) reported that the bulk of the animals at Frans Josef Land were largely males and that females and young were observed infrequently. However, Tsalkin's statement is somewhat contradicted by the fact that a fair proportion of the walrus catch in 1932 and 1933 at Frans Josef Land comprised females and young (Tsalkin, op. cit.) .
Tsalkin ( A connection between the walrus at Frans Josef Land and at Novaja Zemlja is indicated by Bychov (1975) . According to Chapskii (1936) , parts of the Kara Sea walrus population summered off northeastern Novaja Zemlja. The southern part of the Barents Sea is also considered to be the wintering ground of the Kara Sea walrus (Bel'kovich & Khuzin 1960).
Despite complete protection of the walrus in Svalbard and the banning of commercial walrus hunts in the western sector of the Soviet Arctic (Bychov 1973) , the walrus population(s) in these areas is still low. Bearing in mind that the true connection between walrus in Svalbard, Frans Josef Land, Novaja Zemlja, and in the Kara and Barents Seas is virtually undetermined, the estimates given here presumably give only an order of magnitude of the numbers of walrus. According to Yablokov (1972) the walrus had practically vanished from the Barents and Kara Seas. Lukin (1978) stated that the total number of walrus tion of dependent calves in the observations is wintering in the southeastern Barents Sea apparStatus of Atlantic walrus 37 ently did not exceed 100-120 heads. Chapskii (1936) estimated the population in the Kara Sea to number a maximum of 1200 individuals during the 1930s.
The Yamal Peninsula 'stock' in the Kara Sea was estimated at 200-300 animals by Bel'kovich & Khuzin (1960) . A continued decrease of the walrus at Novaja Zemlja since 1941 when Chapskii (1941 fide Bel'kovich & Khuzin 1960) estimated the total population frequenting this area at 2000-3000 animals was reported by Bel'kovich & Khuzin (1960) . According to Belobodorov & Timoshenko (1974) , about 200-250 walrus occurred at Novaja Zemlja in the late 1960s. Calculations of the numbers in the Novja Zemlja 'stock' gave an estimate of not more than 400 animals (Bychov 1975 ).
On 13 August 1979, 100-150 walrus were observed at Nortbruk Island (Frans Josef Land), where about 300 animals were seen in September. Apparently these groups were composed of adults and younger animals. This was the first sighting of walrus at Frans Josef Land for many years (Nazarenko 1980) . Except for five observations representing six animals (Appendix), all walrus observed at Svalbard were found in areas where the water depth is less than 100 m. This is consistent with the fact that the walrus is a shallow-water bottom-feeder (e.g. Vibe 1950 ). Walrus food items were reported from several shallow-water localities in Svalbard and from the Frans Josef Land archipelago (Hagg 1905) . Malmgren found parts of the bivalves Mya truncata and Hiatella byssifera (Saxicaua rogusa, Sic!) in the stomachs of walrus in Hinlopenstretet. Observations obtained during the 1982 study (Table 2) indicate that the Murchisonfjorden area, Tusenclyane, and the northern coast of Nordaustlandet are walrus feeding grounds, and so presumably are Moffen, Storclya, and KvitGya. The presence of extensive shallow-water areas with suitable walrus food in Svalbard indicates that availability of food is not an extrinsic factor limiting growth and distribution of the present walrus 'stock' in these areas.
Conclusions
About 100 walrus summer in the Svalbard area. The observation of at least 300 animals near Kvitclya in 1973 (Benjaminsen et al. 1973 , however, shows that in some years the number may vary. It is thought that the wintering stock is in the low tens. It has still not been determined whether the walrus occurring in Svalbard, at Frans Josef Land, at Novaja Zemlja, and in the Barents and Kara Seas belong to one population or whether they occur in effectively isolated stocks.
The underrepresentation of observations of females with newborn in Svalbard indicates that the walrus occurring in this area belong to a population with a wider range. It is believed that polynyas occurring along the southern parts of Frans Josef Land are the wintering grounds for some of these walrus.
Recent observations from Svalbard indicate an increase in the number of walrus frequenting the archipelago during summer. Apparently, Svalbard is in the process of being 'recolonized' from the east, in particular by male walrus. As part of this process there has been an increased use of Moffen Island as a summer haul-out site.
Recommendations
In determining the sex and age composition and the total numbers of walrus summering in Svalbard it is recommended that synchronous aerial surveys be carried out in August at Moffen, in Murchisonfjorden, at Tusenclyane, along the northern coasts of Nordaustlandet, and at Storcbya and Kvitcbya. In determining the numbers in the wintering stock the same areas should be surveyed in March. It is also recommended that 'groundtruthing' data be obtained at Moffen in JuneSeptember. The feasibility of marking walrus at Moffen should be considered to determine sitefidelity and obtain an estimate of the number of walrus frequenting the Moffen area during summer. 
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